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The Task

FLT# TYPE FUEL POS.
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1ls
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(a) Hold Positions (in 3 levels) (e) Queue
(b) Runways () Weather Change Message
(c) Performance Feedback (g) Error Message
(d) Weather Information (h) Rule Message
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The Task Analysis

Time-Course
of Activity
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Press 10-1-100
<Enter>
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Task Leve
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Unit Task Level

Unit-Tasks Power Functi R’ P S.E

Land Unit-Task T = 3582 + 8091 [ 0.997 5.061 187
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Functional Level

Unit-Tasks Power Furi g m—— ® ¥ 5k
Find Planc T=373+ 2604 N0 0,955 0178 79
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Where are people looking (attending)?
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Conclusions Drawn From Data Analysis

* Reducibility of Complex Tasks: Complex tasks consist of
simple keystroke level components that are being learned
according to basic learning principles

« Attentional Learning Hypothesis. Large portion of the
learning at the keystroke level reflects the learning even at
alower levdl, I.e. attention level, of people learning where
not to look
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Production Learning: A Brief History

 The Ugly Duckling: The production learning mechanism in
the ACT-R theory has always been the most volatile.
— Remember our dalliance with dependencies?

o YetltlIsCritical: To model learning in complex tasks, a
good mechanism for production rule learning is vital!

e Past Is The Future: In an ironic twist, Taatgen proposed
Production Composition (or Proceduralization, depending
on when you ask him), afresh take on Anderson’s (1982)
procedural learning theory (with atouch of Soar learning
theory thrown in).
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The Model: Early Years

Lee & Anderson (2000)

— 2000 ICCM Conference: Modd of expert performance using ACT-
R/PM 1.0 and the experiment-ATC task

Lee (2000)

— Ph.D. Thesis: Hinted at (and implemented on the side) amodel of
learning where to look (i.e. locations) using ACT-R/PM 1.0 and
ACT-R 5.0 and the experiment-ATC task

Anderson (2000)

— 2000 ACT-R Workshop: Model of learning from instructions using
ACT-R 4.0 and a pseudo-ATC task

Taatgen (2001)

— 2001 ICCM Conference: Modd of individua differencesin
learning using ACT-R 4.0 and a pseudo-ATC task
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The Goal of the New Model

e Goa

— A complete model of learning from instruction
to expertise in the KA-ATC Task.

e Question
— Will ACT-R 5.0 suffice?
 Will production composition suffice?
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The Model: Eleganceis Virtue
4 )

Task-Specific

| nstructions
(declarative)

Domain-General
Knowledge
(procedural)
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Examples of Instructions

(I and2 (I and3
i sa instruction isa instruction
task | and task | and
action scan action renenber-string
argl wind-direction argl locl
arg2 none arg2 none
prev | andl) prev | and2)
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Task Independent Procedures

O prtion D ecri tion

Scan Thescan ogiexamoV eisubatte tiontoacetainregon or
Sc ars ek thesceenfocsion aljectinthdregionand ngevetha
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ing$ead of te x ( ec esry tofind empty d dsinthe hdlev ks

Rememb edlo ¢
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Model’s Goal Control Structure

long=oce

long=frea
short=oco

Igho=oct  short=free

Land
long free
short free

Land
non-747
on short rw

Land
any plane

on long rw
Done

plane=other

Land
ather
on short rw

Land
747
an long rw
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Task Leve
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Unit Task Level
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Functional Level

6000 6000
5000 5000
4000 4000+
3000 W, 30004
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Data Model

Y es, model is slower, but thisis probably due to the
conservative nature of production composition.
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The Conclusion
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Pluses

e |tworksl

o Usesdefault ACT-R 5.0 parameters (no parameter
optimizations performed)

o Usesthe experiment-ATC task
o |t'ssimple

— Modest set of task instructions + simple set of tas-
Independent procedures = complex |earning behavior

» Displaysinteresting strategy change (e.g. John &
Lallement’ s (1997) opportunistic strategy)
 And have |l mentioned that it works?
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MIinuses

o Still starts out with too much knowledge
— e.g. goal control structures
o Lacks strategy variations

— This may be due to starting out with too much
knowledge

— (Solution: include knowledge discovery phase)

e Too dow at the keystroke level

— (Solution: optimize production compiler for
RPM)
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The End?
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